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Project Overview 
This project is an outgrowth of the Public Service Program of the Center for 
Groundwater Science (CGS) at the Illinois State Water Survey.  For over 50 
years, the CGS has provided groundwater information to any requesting 
individual, commercial facility or public water facility.  Groundwater resource 
assessments have been an integral part of this public service and have been 
undertaken for thousands of individuals and facilities throughout its history.    
Community groundwater supplies that have been identified as potentially 
“deficient” are the targets for this project.  The criterion used for determining 
community deficiency were; 1) Water Supply and Demand (operating time), 2) 
Aquifer Limitation, 3) Well Specific Capacity, and 4) Facility History.  The Village 
of Karnak has been identified as a target community for groundwater assessment 
through this project. 
 
Project Goal 
To provide a resource tool of pertinent groundwater information to each target 
facility.  This document describes a summary of historic information, current 
conditions and the potential for expansion of the water supply within 5 and 10 
miles of Karnak.   
 
 
Karnak (Pulaski County) 
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As of September, 2007, the Village of Karnak (Facility Number 1530050) obtains 
its water from South Water Inc.  Prior to this time, the village used two active 
community water supply wells. Wells #2 and #3 (Illinois EPA #71071 and 71072, 
respectively) had supplied an average of 78,000 gallons per day (gpd) to 300 
services or a population of 581.  The village maintains these wells and only uses 
them for fire protection support. 
The project criterion ranked Karnak as “marginal” mainly due to its shallow water 
table well.   Because of the potential for the village to use these wells in the 
future, the groundwater resource availability study of the area will be conducted 
(this report) in the event that the village resumes production for their municipal 
needs. 
 
Historic Information 
 
Background Well Information 
 
Well No. 2 
Finished in sand and gravel deposits located in the Section 15, T.14S., R.2E., 
Pulaski County. The well was drilled to a depth of 32 feet in 1979 and, upon 
completion, was pumped at about 48 gallons per minute (gpm) for 3.5 hours with 
about 10.5 feet of drawdown.  Calculated specific capacity from this test was 6.0 
gpm/ft.  Static water level was reported as 6.74 feet below land surface.  The 
long-term production rate of this well was estimated to be 35 gallons per minute. 
 
Well No. 3 
Finished in sand and gravel deposits located in the Section 15, T.14S., R.2E., 
Pulaski County. The well was drilled to a depth of 132 feet in 1986 and, upon 
completion, was pumped at rates ranging from 88 to 301 gallons per minute 
(gpm) for 4 hours with 40.5 feet of drawdown.  Calculated specific capacity from 
this test was 7.4 gpm/ft.  Static water level was reported as 16 feet below land 
surface.  The test results indicated that the well was capable of being pumped at 
a rate of 150 gpm.  
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Background Pumpage Information 
 
Karnak Pumpage
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 Source:  Emergency status since 2005.  ISWS Illinois Water Inventory  
                Program 
 
 
 
Historic Population Information 
  
Karnak Population
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 Source:  ISWS Illinois Water Inventory Program 
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Regional Information 
 
Resources within 5 miles of Karnak (Figure 1). 
 
Domestic Groundwater Supplies 
The available regional data indicate that groundwater for domestic and farm use 
in this area is obtained from small-diameter drilled wells finished in the 
unconsolidated materials above bedrock.  These wells tap water-bearing sand 
and gravel deposits and range in depth from 30 to 130 feet.  The sands and 
gravels south of the village of Karnak are thin (10 to 30 feet) but gradually reach 
a maximum thickness of 130 to 150 feet as one moves towards the south-central 
portion of Section 10.  Interbedded with the sand and gravels are lenses of silt 
and clay that are variable in thickness and in location.  The silts and clays act to 
decrease the water yielding capability of the unconsolidated deposits.   
 
The underlying bedrock consists principally of limestone with a few beds of 
sandstone.  Some wells in the area have been finished in the limestone but such 
a well probably will not be capable of an adequate municipal supply.   
 
Municipal Groundwater Supplies 
Towns located within five miles of Karnak include; Belknap and White Hill in 
Johnson County, Boaz in Massac County and Grand Chain in Pulaski County.  
White Hill and Boaz do not report a municipal water supply and it is assumed that 
the residents use domestic wells for their water needs.   
 
Grand Chain obtains its water from the Fort Massac Water District who also 
supplies other small communities in the area.  Fort Massac Water District obtains 
its water from the Millstone PWD which has wells in Section 1, T.14S., R.4E., 
Pope County. 
 
The Village of Belknap currently uses two wells (Nos. 1 and 2) located in Section 
12, in T.14S., R.2E., Johnson County.  Well No.1 is finished in creviced 
limestone at a depth of 172 feet and was estimated to be capable of 
approximately 50 gallons per minute (gpm) or less.  Well No.2 is finished in sand 
and gravel deposits at a depth of 154 feet and was estimated to be capable of a 
long-term production rate of 100 gpm.  
 
 
Resources within 10 miles of Karnak (Figure 2). 
 
Municipal Groundwater Supplies  
Towns within 5 to 10 miles of Karnak include:  Vienna, West Vienna, and 
Cypress in Johnson County, Mermet, Joppa, and Hillerman in Massac County, 
and Perks in Pulaski County.   
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The villages of West Vienna, Cypress, Mermet and Perks, report no water for 
their town through the use of municipal wells.  It is assumed that the residents’ 
water needs at these villages are fulfilled through domestic private wells or from 
one of the local water districts in this area.  Hillerman reports that it does receive 
its water from the Millstone PWD.   
 
The City of Vienna obtains its water from Bloomfield Lake located to the east of 
town.  
 
The Village of Joppa obtains its water from two wells (Well Nos. 1 and 2) located 
in Sections 24 and 23, T.15S., R.3E., Massac County, respectively.  Well No.1 
was drilled to a depth of 448 feet and Well No.2 to a depth of 240 feet below land 
surface.  Both wells tap the underlying Mississippian limestone and are rated at 
about 180 and 200 gpm, respectively. 
 
 
Figures 3 and 4 picture the ISWS Potential Yield maps for sand and gravel and 
bedrock aquifers in Illinois, respectively.  The pertinent counties for Karnak are 
highlighted.  Figure 3 indicates that sand and gravel deposits are variable 
throughout most of the Karnak area and potentially highly productive along 
Cache River area north of town.  The bedrock map (Figure 4) indicates fair to 
good availability of groundwater from the bedrock throughout the area.  
 
Figures 5 and 6 present the probability of occurrence of the sand and gravel and 
the water-yielding character of the shallow bedrock for the Karnak area as 
depicted in the Illinois State Geologic Survey Circular 212, Groundwater Geology 
in Southern  Illinois (Pryor, W., 1956).  Figure 5 indicates “Excellent” potential in 
the county for sand and gravel deposit development along the Cache River.  
Figure 6 indicates a fair to good potential from the bedrock units throughout this 
area.  
 
Groundwater Availability Summary 
 
The available information indicates that the sand and gravel deposits that the 
Village of Karnak had used for their supply prior to 2007 were capable of 
supplying the necessary water for the village as well as any expansion of their 
supply.  The deposits are associated with the Cache River, north of town, appear 
to be extensive and have a high potential for additional development.  If the 
village wanted to go back to pumping their own wells, Well No. 2 could be used 
as the main source and an additional well located in the river bottoms could also 
be developed.  Test drilling and production testing would be necessary to ensure 
that interference effects would be minimal if a new supply was developed. 
 
 
 
 
Figure 1. 5-mile radius map-Karnak
Figure 2. 10-mile radius map-Karnak
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Figure 3.
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Figure 4. 
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Figure 5. 
 
 
 
Figure 6.
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ISWS publications list for the Karnak and surrounding areas. 
 
*  = Publication is out of print. 
$  = Payment required. 
 
 
JOHNSON COUNTY 
 
*1957 RI-31  Potential water resources of southern Illinois. 
Roberts-Hanson-Huff- Changnon-Larson-et al.  100p. 
 
*1966 RI-55   Yields of wells in Pennsylvanian and Mississippian rocks in 
Illinois.  Csallany.  42p. 
 
*1978 CR-199  Reconnaissance study of final cut impoundments. Gibb-Evans.  
101p.  
 
 
MASSAC COUNTY 
*1957 RI-31  Potential water resources of southern Illinois. 
Roberts-Hanson-Huff- Changnon-Larson-et al.  100p. 
 
*1962 RI-43  Yields of deep sandstone wells in northern Illinois. 
Walton-Csallany.  47p.  
 
*1963 RI-46  Yields of shallow dolomite wells in northern Illinois.  
Csallany-Walton.  44p.  
 
*1966 RI-55   Yields of wells in Pennsylvanian and Mississippian rocks in 
Illinois.  Csallany.  42p. 
 
 1975 B-60-14 Public groundwater supplies in Massac County.  Woller.  8p. 
 
*1978 CR-199 Reconnaissance study of final cut impoundments. Gibb-Evans.  
101p.  
 
*1978 CR-209  Assessment of public groundwater supplies in Illinois. 
Visocky-Wehrmann- Kim-Ringler.  193p. 
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$1982 C-154   Water level trends, pumpage, and chemical quality in the 
Cambrian-Ordovician aquifer in Illinois, 1971-1980.  
Sasman-Benson-Ludwigs-Williams.  64p.  $6.00. 
 
 1985 COOP-10 Geology, hydrology, and water quality of the Cambrian and 
Ordovician Systems in Northern Illinois.  
Visocky-Sherrill-Cartwright.  136p.  
 
 
PULASKI COUNTY 
 
*1966 RI-55   Yields of wells in Pennsylvanian and Mississippian rocks in 
Illinois.  Csallany.  42p. 
 
 1976 B-60-17 Public groundwater supplies in Pulaski County.  Woller.  9p. 
 
*1982 CR-299  A summary of information related to the comprehensive 
management of groundwater and surface water resources in 
the Sangamon River Basin, Illinois.  O'Hearn-Williams.  145p. 
 
 
UNION COUNTY 
 
*1957 RI-31  Potential water resources of southern Illinois. 
Roberts-Hanson-Huff-Changnon- Larson-et al.  100p. 
 
*1966 RI-55  Yields of wells in Pennsylvanian and Mississippian rocks in 
Illinois.  Csallany.  42p. 
 
 
